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Background
Adverse events (e.g. falls) and other care complications (e.g. noncompliant behavior) may render hospital stays of older adults distressing and lead to serious consequences, not only for the patients themselves but also for their relatives and hospital staff [9] . While these occurrences are associated with secondary harm to patient health, increased length of stay and other negative consequences [3, 4, 18, 32] , they also pose substantial challenges and stress to hospital staff [12, 21] . In particular, wandering, activity disturbances, aggression, sleep disturbances, and fending off help with eating showed a significant impact on staff daily routines [28, 29] . The relevance of these problems seems to increase in the presence of cognitive impairment [13, 28, 32] .
Reliable key data about the frequency and distribution of adverse care issues are essential, given the pressing need to improve the quality of hospital care of older patients. As the previous findings were based on international studies with small and highly selected samples, it is unclear how common these care problems really are and whether the available findings also pertain to general hospitals in Germany. In addition, the applied methods and definitions of adverse events, care problems, and care complications varied widely across studies.
The aim of this study was to determine a) the prevalence of care challenges in older general hospital patients and b) the associations of these challenges with different degrees of cognitive impairment and other patient-related risk factors (e.g. demographics, degree of functional impairment). The term care challenges summarizes a variety of adverse events and other care issues on the level of everyday experiences of patients and hospital staff.
Material and methods

Sampling
Data were taken from the General Hospital Study (GHoSt), which is a crosssectional representative study of patients aged ≥65 years in randomly selected general hospitals in southern Germany [2, 19] . There were inclusion and exclusion criteria on the hospital level, ward level and patient level. Small hospitals (<150 beds), specialized hospitals (e.g. psychiatric clinics), rehabilitation and day or night clinics were excluded. On the ward level, intensive care units, isolation, pediatric, geriatric, neurological and psychiatric wards were not considered. Exclusion criteria on the patient level were age under 65 years, critical condition, isolation because of an infectious disease, and insufficient proficiency in the German language.
A multistep sampling procedure was applied. First, all general hospitals meeting the inclusion criteria were put into a random order, contacted according to this order and asked for participation un-til the previously set number of 33 hospitals were achieved. Second, in each participating hospital five wards and one substitute ward meeting the criteria were randomly chosen. Trained research assistants visited one ward each day in the survey week. They asked all inpatients fulfilling the inclusion criteria or their legal representatives for informed consent to participate in the study.
The ethics committee of the Faculty of Medicine of the Technical University of Munich approved the study protocol (No. 66/14) and the study was registered in the German Registry of Clinical Studies under DRKS00006028. The survey was conducted between June 2014 and May 2015.
Data collection
On the survey day the research assistants a) asked each patient or a respective knowledgeable informant about demographic data, b) conducted a structured bedside examination (for more details see [2] ), c) conducted a standardized interview for each participating patient with the responsible nurse concerning the patient's status of activities of daily living (ADL), psychosocial characteristics (e.g. visits and support from relatives), medical and care features (e.g. anesthesia, application of physical restraints), and care challenges observed since patient admission and d) collected relevant information from each patient's medical records, e.g. admission reason, prescrip-Abstract Background. Older general hospital patients, particularly those with cognitive impairment, frequently experience adverse events and other care complications during their stay. As these findings have so far been based on small and selected patient samples, the aim of the present study was to provide reliable data on a) the prevalence of adverse care issues (summarized under the term care challenges) in older general hospital patients and on b) associated patient-related risk factors (e.g. cognitive impairment).
Methods.
A cross-sectional representative study comprising 1469 patients aged ≥65 years from 33 randomly selected general hospitals in southern Germany (GHoSt).
Data collection included the use of different data sources, e.g. structured interviews with responsible nursing staff concerning care challenges and procedures for determining the patients' cognitive status. Results. Care challenges were statistically significantly (p < 0.001) more often reported for patients with dementia and/or delirium (87.5%) and mild cognitive impairment (47.9%) compared to cognitively unimpaired patients (24.6%). Adjusted odds ratios suggested cognitive impairment, impaired activities of daily living, receiving long-term care and unplanned admission as significant patient-related risk factors for care challenges. Furthermore, the occurrence of such issues was associated with the application of physical restraints, support from relatives, prescription of psycholeptics and specialist consultations. Conclusion. The findings suggest a strong impact of different degrees of cognitive impairment on challenges in care. The results might help to design appropriate training programs for hospital staff and other interventions to prevent or reduce critical situations. 
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Kognitive Beeinträchtigung · Querschnittsstudie · Unerwünschte Ereignisse · Pflege · Demenz tion of psycholeptics (group N05 according to Anatomic Therapeutic Chemical classification system [ATC]) and analgesics (ATC group N02). The selection of care challenges (see . Table 2 ) was based on previous reports of general hospital staff [12, 24, 29, 31] . As the items were based on the everyday experience of the hospital staff rather than on clinical concepts, the ratings can be assumed to have a higher reliability [26] .
Global severity of cognitive impairment was rated with the clinical dementia rating scale (CDR [22] ). Patients with a CDR score of 0 were considered to be cognitively unimpaired and patients with a CDR score of 0.5 to have mild cognitive impairment. Patients with CDR score of 1 (mild dementia and/or delirium), 2 (moderate dementia and/or delirium) or 3 (severe dementia and/or delirium) were summarized under the term dementia and/or delirium. Dementia was diagnosed according to Diagnostic and Statistical Manual of Mental Disorders IV (DSM-IV) criteria and delirium was assessed by means of the confusion assessment method [23] .
Statistical analysis
The care challenge items were dichotomized to present vs. not present. The 95% confidence intervals (CI) of the frequencies were calculated according 
Results
The participation rate of the hospitals was 60% (33 out of 55) and the response rate on the patient level was 68.2%. On the specific days of survey 2534 patients aged 65 years or older were registered on the visited wards: 380 patients could not be asked for participation as they were isolated, repeatedly not present, in a critical condition or out of other reasons and 685 patients refused participation or their legal representative refused or could not be reached. One patient was excluded because there was insufficient information to determine the cognitive status with the CDR. The final sample consisted of 1468 patients aged 65-105 years (mean 78.6 years, SD 7.4 years) and 53.8% were female. The median time of inpatient stay to survey day was 5 days (range 1-95 days, interquartile range 2-9 days). The three cognitive impairment groups differed with respect to age, receiving LTC benefits, need of assistance in basic care, residential situation, unplanned admission, prescription of psycholeptics, application of physical restraints, and support from relatives (. Table 1 ). Any care challenge was reported for 42% of the total sample (. Table 2 ). The responsible nurses reported needing more time for caring than usual in 20% of the patients. In addition, 18% of the patients showed sleep disturbances and 17.4% were fending off medical nursing or forgot to take their medication. Limited communication ability was reported for 13.7% of the patients, implying that they were not able to understand questions, follow instructions and/or express their needs and wishes.
For half of the patients with mild cognitive impairment and for 87.5% of patients with dementia and/or delirium nursing staff reported at least 1 care challenge compared to 24.6% in the cognitively unimpaired group (. Table 2 ). Prevalence rates and differences in the frequency of single care challenges according to the grade of dementia and/or delirium are shown in . Table 3 . The number of care challenges significantly increased with the severity of cognitive impairment. Cognitively unimpaired patients had a mean of 0.41 care challenges per hospital stay (SD 0.90, range 0-8), patients with mild cognitive impairment a mean of 1.06 (1.55; 0-9), patients with mild dementia and/or delirium a mean of 2.07 (2.10, 0-9), and patients with moderate dementia and/or delirium a mean of 3.82 (2.56, 0-10). Finally, patients with severe dementia and/or delirium had an average of 5.04 care challenges (2.38, 1-11).
Univariate binary logistic regression analyses revealed statistically significant associations of the presence of ≥1 reported care challenge(s) with dementia and/or delirium, mild cognitive impairment and a lower ADL score (. Table 4 ). With these models the highest proportion (31%) of the variance was explained (Nagelkerke's R 2 = 0.31). For the adjusted model all factors were entered simultaneously. Dementia and/or delirium, mild cognitive impairment, lower ADL, getting long-term care benefits, and unplanned admission remained statistically significant predictors. The adjusted model increased the explained variance to 40%. These factors were selected for analysis to examine associations of the different types of care challenges.
Detailed examination of the impact of dementia and/or delirium on showing ≥1 care challenge(s)revealed a higherriskfor patients with mild dementia and/or delirium (odds ratio, OR 4.56, 95% confidence interval, CI 2.68-7.75) and for patients with moderate and severe grades of dementia and/or delirium (OR 25.5; 95% CI 10.1-64.5) compared to the cognitively unimpaired patients. Patients with care challenges showed a high probability for specific care and medical treatment characteristics (. Table 5 ). There was a 70.9 times higher risk for physical restraints and a 4.1 times higher risk for the prescriptionofpsycholeptics. Getting support from relatives in the hospital as well as geriatric/neurological/psychiatric consultations were also more likely for patients with care challenges.
Analyses of the different types of care challenges revealed that all care challenges were associated with cognitive impairment, in particular with dementia and/or delirium (. Table 6 ). When adjusting for ADL score, unplanned admission and receiving LTC benefits, nearly all care challenges remained significantly associated with dementia and/or delirium. Beside dementia and/or delirium only a lower level of ADL remained an independent risk factor for all care challenges. Similar logistic regression analyses for patients with mild cognitive impairment showed weak but significant associations with some care challenges.
Discussion
With respect to the study aims it was found that the prevalence rate of one or more reported care challenge(s) in older general hospital patients was 42.0%. This finding confirms the clinical relevance of the concept of care challenges based on everyday experiences of the hospital staff. Furthermore, care challenges in general were closely related to the severity of cognitive impairment. The overall prevalence rate of care challenges increased from 24.6% among cognitively unimpaired patients up to 100% in the group with severe dementia and/or delirium. This emphasizes the enormous impact of cognitive impairment, in particular advanced dementia (with or without delirium) on the care situation. The results are in line with previous studies reporting high rates of adverse outcomes, ranging from more acute healthcare problems (i.e. delirium, falls, pain) and care problems to elevated rates of mortality and institutionalization after discharge [11, 18, 32] . In addition, the findings suggest that mild cognitive impairment already has a detrimental influence on the care situation. Significant relationships with severity of cognitive impairment could be determined for almost all examined single care challenges even after adjustment for ADL score and other significant patient-related factors. Thereby, the present study adds more reliable and detailed information to the as yet limited knowledge of problems in every day hospital routines concerning patients with cognitive impairment [9, 12, 20, 24, 29, 31] . Needing more caring time than usual was reported for 20% of older patients in general and for 57% of the patients with dementia and/or delirium. These findings may justify programs of adjusted staff allocation for care-intensive patients in general hospitals, especially for those Unwanted bedside rail and other physical restraints with cognitive impairments. In Germany, a legal prerequisite for such targeted improvement of staffing conditions for the most vulnerable groups in acute hospital settings came into force on January 2019 [5] . Besides cognitive impairment, lower ADL level, unplanned hospital admission, and receiving LTC benefits were related to care challenges. These variables might be easily recognized at hospital admission by using simple screening procedures and could serve as risk indicators for upcoming care challenges and health problems. The strong associations of lower ADL level not only with the [12] . The persistently low but statistically significant association of unplanned admission with the overall presence of care challenges may be due to the severe medical crisis of emergency patients, which is often associated with distress and anxiety up to acute confusion of the patients leading to subsequent care challenges. Furthermore, the study found significant associations between care and medical treatment factors and care challenges. Patients with reported care challenges had a significantly higher risk of being physically restrained and receiving psycholeptics. The prescription of sedative substances is often the only yet insufficient possibility for hospital staff to manage challenging behaviour [12] . Using physical restraints is an undesirable procedure as it may lead to agitation, confusion, functional decline, pressure ulcer, strangulation, death, and adverse psychological effects [16] . The finding thatpatients withcare challenges received more often help and assistance from relatives in the hospital, highlights the value of the triad of patient, staff, and family carers [1] .
In general, the results serve to facilitate the effective and broader implementation of approaches which have been proved in model projects to optimize hospital care of vulnerable patient groups [6, 8, 15, 17, 20, 25, 27, 30] , and to establish the knowledge of a more person-centered care culture in nonspecialized hospital settings [9, 10] . Indicating frequent, but unsolved problems in the daily care of cognitive impaired patients provides a basis for development of staff training programs. For example, limited ability of patients to communicate their needs and wishes was reported as a frequent care challenge of patients with dementia and/or delirium. In a previous study, the hospital staff themselves underlined the need to enhance the awareness for nonverbal aspects of communication and to apply special communication tools dur-ing medical procedures in order to help patients accept the procedures and to avoid or reduce negative consequences [14] .
Strength and limitations
The strengthofthis studyis the large number of older patients from a random sample of general hospitals of two southern states in Germany. In contrast, previous studies examined highly selected groups in single general hospitals, often with special features, such as unplanned hospital stay [13, 32] . A further strength of the study is the use of multiple information sources, including comprehensive interviews with responsible nurses concerning care challenges of each participating patient. In contrast, some previous studies were based on administrative reports of adverse events to the hospital management [32] or expert interviews and staff surveys [12, 24, 31] . Furthermore, interviews were based on the more comprehensive concept of care challenges in everyday care and not only on single adverse events or on the psychiatric concept of behavioral and psychological symptoms of dementia (BPSD) [31] .
Generalizability is limited by a priori exclusionofintensive care units, geriatric, neurological, and psychiatric hospitals and units, where reported care challenges may be even more frequent in comparison to other departments. Also, results concerning care challenges are based on the reports of nursing staff and subjected to a number of biases (e.g. social desirability, errors in recognition and judgement).
Practical recommendations
There is an urgent need to strengthen general hospitals in preventing and managing care challenges, for example by targeted allocation of staff, dementiafriendly and delirium-managing interventions, and specific training programs. Knowledge of risk factors for care challenge helps to identify vulnerable patients and to minimize critical events and secondary harm to patients' health. Patients with milder cognitive impairment constitute a yet barely recognized patient group, which also confronts hospital staff with care challenges.
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